Synthesis and secretion of lecithin-cholesterol acyltransferase by the human hepatoma cell line HepG2.
The human liver cell line HepG2 was investigated for its synthesis and secretion of lecithin-cholesterol acyltransferase. The cells were grown to confluency in Eagle's minimal essential medium plus 10% fetal bovine serum. At the onset of the study, fetal bovine serum was removed and cells were grown in minimal essential medium only. At 6, 12, 24, and 48 h the cells were harvested, and the culture medium collected at each time point was assayed for lecithin-cholesterol acyltransferase mass and activity, cholesterol esterification rate, and apolipoprotein A-I mass. The rate of the enzyme secretion measured by both mass and activity was linear over 24 h of culture. The enzyme mass by radioimmunoassay was 1.7, 4.1, 7.9 and 13.7 ng/ml culture medium (or 8.3, 19.9, 38.5 and 66.7 ng/mg cell protein), respectively, and enzyme activity using an exogenous source of phosphatidylcholine/cholesterol liposomes containing apolipoprotein A-I as substrate was 85, 170, 315, and 402 pmol cholesterol esterified/h per ml culture medium (or 414, 828, 1534 and 1957 pmol cholesterol esterified/h per mg cell protein) for 6, 12, 24, and 48 h of culture, respectively. The endogenous cholesterol esterification rate of the culture medium was 47, 104, 224 and 330 pmol/h per ml and apolipoprotein A-I mass was 305, 720, 2400 and 3940 ng/ml culture medium over the same time frame. In contrast to culture medium, low levels of enzyme activity (approximately 10% of that in culture medium at 24 and 48 h) were observed in the extracts of HepG2 cells. The enzyme secreted by HepG2 was found to be similarly activated by apolipoprotein A-I, apolipoprotein E, or apolipoprotein A-IV, and was similarly inhibited by phenylmethylsulfonyl fluoride, dithiobisnitrobenzoate, p-hydroxymercuribenzoate, or iodoacetate as compared to human plasma enzyme. High-performance gel filtration of the culture medium revealed that the HepG2-secreted enzyme was associated with a fraction having a mean apparent molecular weight of approximately 200,000. We concluded that human hepatoma HepG2 cells synthesize and secrete lecithin-cholesterol acyltransferase, which is functionally homologous to the human plasma enzyme.